In the developing spinal cord, motor neurons become segregated into important functional units termed motor pools. Now it has been discovered that repertoires of cadherin surface molecules play key roles in motor pool sorting.
The central nervous system exhibits a precise regional organisation. Neurons that are morphologically and functionally similar are grouped together in layers, or in nuclei -clusters of cell bodies that come in a variety of shapes and sizes. A particular variation of nuclear architecture is seen among motor neurons of the spinal cord, which are segregated into motor 'pools'. The defining feature of such a pool is that all its neurons send axons to a single muscle, and all receive input from a group of sensory (proprioceptive) neurons which innervate the same muscle target, sensing changes in muscle contraction. The simple circuit thus formed is the basis of the spinal stretch reflex.
Spinal A potential caveat is that altering the general levels of cadherin-mediated adhesion might alter motor neuron segregation non-specifically. But over-expression of two other cadherins -E-cad, which is not normally expressed by LMC neurons, and cad-6b, which is expressed by both eF and A motor neurons -did not affect pool segregation. Furthermore, misexpression of MN-cad or its dominant-negative form did not affect segregation if the motor pools in question were not rendered equivalent in their cadherin repertoire. This makes it unlikely that cadherin over-expression has non-specific effects.
Further ramifications of the cadherins' role were implied by the finding that sensory neurons express similar combinations of cadherins to their motor neuron synaptic partners. Although not a perfect match, there was a high correlation between the repertoire of cadherins expressed by a motor pool and its afferent sensory neurons [1] . For example, A motor neurons express MN-cad and T-cad, while 62% and 93% of sensory neurons providing input to this pool express these cadherins, respectively. Might similar cadherin profiles therefore govern the formation of motor and sensory neuron connections?
The significance of cadherin expression by proprioceptive sensory neurons has not yet been tested functionally, but several factors suggest that common principles underlie the development of these neurons and their projections. MN-cad [1] . In Er81 mutant mice, proprioceptive afferents fail to terminate appropriately on motor pools within the spinal cord [7] , offering the prospect that this phenotype involves loss of MN-cad, and suggesting that the integrity of sensory-motor circuits might depend at least partially on the cadherins.
Taken together with previous studies on the forebrain [5] , these studies on motor neuron segregation suggest that cadherins play a pivotal role in neuronal sorting thoughout the nervous system. But questions remain as to the significance of combinatorial cadherin expression. Early experiments on cell sorting in early embryos were interpreted as indicating that the process occurs by directed cell migration followed by selective adhesion [8] . During normal development, eF neurons down-regulate MN-cad around the stage at which they migrate past A neurons towards their definitive lateral position, implying that cadherins could participate in either the migration and/or the adhesion phase of the process. Cadherins have often been considered to interact homophilically, providing a basis for the sorting of neurons that express the same cadherin repertoire [9, 10] . Nevertheless, heterophilic interactions can also occur [10] , and differences in cadherin levels can also result in selective aggregation [11] , pointing to a more complex scenario.
Cell sorting has also been studied in the hindbrain, which is segmented by repulsive interactions between even-numbered rhombomeres, expressing ephrins, and odd-numbered rhombomeres, expressing cognate Eph receptors [12, 13] . Such repulsion must also be tempered by adhesion at the boundaries between cell populations to ensure tissue integrity. Interestingly, two different cadherins are transiently expressed in odd and even rhombomeres in the developing hindbrain [14, 15] . It therefore remains to be seen whether cadherins interact with ephrins and Eph receptors to mediate repulsion, an event that might also be involved in the migratory phase of motor neuron sorting, prior to stabilisation of adhesive contacts between cell populations.
